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Abstract

Background and Objective. Epistaxis is a frequent bleeding manifestation in patients re-
ceiving antithrombotic therapy, and its management falls between otolaryngology and
cardiology guidance. We aimed to translate the evidence into an operational framework
for joint decisions. Methods. PubMed/MEDLINE, Scopus, Embase, and the Cochrane Li-
brary were searched (January 2015 through August 2026), current ESC, ACC/AHA, EHRA,
AAO-HNS, and SFORL guidance were analyzed, and national clinical protocols of different
countries were screened; 67 sources were included. Results. Direct oral anticoagulants were
consistently associated with fewer clinically relevant epistaxis events than warfarin, and
minor epistaxis led to permanent anticoagulant discontinuation more often than minor
bleeding at other sites. No guideline defines epistaxis severity, and guidance diverges on
protected dual antiplatelet therapy, bleeding-risk assessment, and the sequence of local
hemostasis and drug interruption. We propose a three-tier severity classification (minor,
clinically relevant non-major, major) informed by ISTH and BARC definitions, a pragmatic
thrombotic risk stratification, and an algorithm with agent-specific decisions. Conclusions.
In minor and most clinically relevant non-major episodes, antithrombotic therapy can
usually be continued while local hemostasis is achieved; interruption, de-escalation, or
reversal should be individualized and reserved for uncontrolled or major bleeding. Effective
local hemostasis can help avoid unnecessary interruption of antithrombotic therapy, and
otolaryngologists should be part of multidisciplinary teams managing such bleeding.

Keywords: epistaxis; anticoagulants; antiplatelet agents; atrial fibrillation; bleeding classifi-
cation; tranexamic acid; clinical guidelines
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1. Introduction

Epistaxis is among the most frequently encountered mucosal bleeding manifestations
in patients receiving antithrombotic therapy, although its relative frequency varies with the
agent, the population, and the bleeding definition used [1,2]. Population aging, the rising
prevalence of atrial fibrillation [3] and coronary artery disease, and the widespread adoption
of contemporary dual antiplatelet therapy regimens [4,5] and direct oral anticoagulants
have increased the frequency with which otolaryngologists encounter epistaxis in patients
with cardiovascular disease. An association between epistaxis and atherosclerotic vascular
disease has also been reported in this population [6].

In phase 3 trials of rivaroxaban, epistaxis accounted for 8-16% of all treatment-emergent
adverse events, a denominator that is broader than bleeding events alone [7]. Among 600
presentations with active epistaxis, 66.8% of patients were receiving antithrombotic therapy
(oral anticoagulants, antiplatelet agents, or their combinations) [8], whereas in a teaching-
hospital series of 721 patients with epistaxis, 78% were taking either an antiplatelet or an
anticoagulant agent [9].

This creates a challenging clinical scenario for practicing physicians: ongoing bleeding
requires prompt intervention, whereas unjustified interruption of antithrombotic therapy
increases the risk of stroke, stent thrombosis, or systemic embolism, events that may be
more dangerous than the hemorrhage itself [10]. A further difficulty is that management is
governed by guidance from two specialties: otolaryngology guidelines provide detailed
recommendations on local hemostasis but give limited attention to the subsequent manage-
ment of antithrombotic therapy, whereas cardiology guidelines comprehensively address
antithrombotic treatment but do not consider epistaxis as a distinct clinical scenario.

The aim of this narrative review was to systematize contemporary evidence on the
incidence, severity, and outcomes of epistaxis during antiplatelet and anticoagulant ther-
apy, compare current guideline recommendations, define operational severity criteria for
epistaxis in this population, and propose a practical management algorithm.

2. Materials and Methods

A literature search was conducted in PubMed/MEDLINE, Scopus, Embase, and the
Cochrane Library for the period from January 2015 through August 2026; the last search
update was run at the end of August 2026, before the manuscript was submitted in September
2026. The keywords “epistaxis” and “nosebleed” were combined in various ways with
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“anticoagulant,” “antiplatelet,” “direct oral anticoagulant,” “vitamin K antagonist,” “atrial
fibrillation,” “dual antiplatelet therapy,” and “tranexamic acid.” Current clinical guidelines
and consensus documents were also identified on the websites of the issuing societies
(ESC, EHRA, ACC/AHA, AAO-HNS, and SFORL), national clinical protocols of different
countries were sought on the websites of national health authorities, and the reference
lists of included publications were screened. Publications in English were considered. The
database search was limited to January 2015-August 2026; guidelines, consensus documents,
and sources identified through citation searching (including earlier bleeding definitions,
risk scores, and landmark studies) were not restricted by publication year.

Inclusion criteria were studies addressing epistaxis in adults receiving antiplatelet or
anticoagulant therapy; clinical guidelines and consensus documents on the management of
bleeding during antithrombotic therapy; and studies of local hemostatic methods applicable
to this patient population. For each guidance document, the most recent version in force at
the time of the last search was used. Recommendations were extracted by a cardiologist and
an otolaryngologist into 12 predefined clinical domains and discrepancies were resolved
by consensus within the author team. Exclusion criteria were hereditary hemorrhagic

telangiectasia and other inherited vascular dysplasias; tumors of the nasal cavity, paranasal
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sinuses, or skull base; perioperative and postprocedural bleeding; epistaxis reported as an
adverse event of drugs from other pharmacological classes; congenital coagulopathies and
platelet disorders; and pediatric populations unrelated to antithrombotic therapy.

The literature search identified 318 records. After removing 11 duplicates, 307 records
were screened, of which 233 were excluded. Seventy-four full-text reports were assessed for
eligibility, and seven were subsequently excluded. Consequently, 67 studies were included in
the final narrative review (Figure 1). The 318 records comprised 307 records from databases
and 11 records identified through other methods (guidelines, national clinical protocols, and
citation searching); the arithmetic of each step is 318 — 11 = 307, 307 — 233 =74, and 74 — 7
= 67. All 67 included sources are cited in the reference list. The flow diagram is provided to
ensure transparent reporting of the search methodology in accordance with PRISMA 2020 [11]
and is not intended to imply formal compliance with the requirements for systematic reviews.

Identification of studies via databases and other methods ‘
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Records identified from:
Databases (n = 307)

Other methods: guidelines and
citation searching (n = 11)

Records removed before screening:
Duplicate records removed (n = 11)

Records screened (n = 307)

Records excluded (n = 233):

Hereditary hemorrhagic telangiectasia (n = 47)
Sinonasal and skull base tumors (n = 44)
Perioperative and postprocedural bleeding (n = 41)
Epistaxis as adverse event of other drugs (n = 38)
Inherited coagulopathies (n = 22)

Pediatric population (n = 14)

Other (n = 27)

Screening

Reports sought for retrieval (n = 74)

Reports not retrieved (n = 0)

Reports assessed for eligibility (n = 74)

Reports excluded (n = 7):

No data on cardiac patients (n = 4)

Duplicate publication of same document (n = 1)
Topic peripheral to review question (n = 2)

Studies included in review (n = 67),
including clinical practice guidelines,
consensus documents, systematic reviews
and original studies

Figure 1. Flow diagram of literature identification and selection, adapted from the PRISMA 2020
template [11]. Database search period: January 2015-August 2026; sources identified through other
methods (guidelines, national clinical protocols, and citation searching) were not restricted by publi-
cation year. Of 318 records identified, 67 sources were included in the narrative review; all are cited in
the reference list.

This work is a narrative review: the protocol was not registered, and no formal risk-of-
bias assessment or meta-analysis was performed. Reporting was structured in accordance
with the SANRA criteria [12].

Definition and Classification of Epistaxis Used in This Review

In this review, epistaxis is defined as bleeding from the vessels of the nasal cavity,
paranasal sinuses, or nasopharynx. It is classified along two independent axes: the location
of the bleeding source and the severity of bleeding.
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By location, anterior and posterior epistaxis are distinguished [13]. The distinction
matters in practice: in a prospective study of 50 consecutive adults with idiopathic posterior
epistaxis, the bleeding source was identified by endoscopy without general anesthesia in
94% of cases, and 70% of the identified sources were located on the nasal septum [14].

No generally accepted definition of epistaxis severity exists. The AAO-HNS guideline
states that there is no standard definition of severe epistaxis [13], and the multidisciplinary
consensus of the British Rhinological Society covers epistaxis of any severity without strati-
fying it [15]. Because the target population of this review consists of patients receiving an-
tiplatelet or anticoagulant therapy, severity was operationalized with reference to validated
bleeding definitions used in cardiovascular and anticoagulation research (Table 1) [16-20].
Table 1 was developed jointly by the cardiology and otorhinolaryngology members of the
author team. Throughout the manuscript, the terms minor, clinically relevant non-major
(CRNM), and major epistaxis are used in this sense.

Table 1. Operational definition of epistaxis severity applied in this review.

Severity Operational Criteria Closest Validated Definition
. Stops spontaneous.ly or with ext'ernal compression of the Below the ISTH threshold for clinically
Minor nasal alae; no medical intervention required; no change

in hemodynamic or laboratory parameters. relevant non-major bleeding [17]

Clinically relevant non-major
(CRNM)

Requires medical intervention (cautery of the source or
anterior or posterior nasal packing) or an unscheduled
medical contact, without meeting the criteria for major
bleeding. Supporting markers: cumulative duration of
more than 30 min within 24 h; three or more recent
episodes.

ISTH clinically relevant non-major bleeding
[17]; duration and recurrence markers as cited
by AAO-HNS [13]

Major

Any of the following: hemoglobin decrease of 20 g/L or
more; transfusion of 2 or more units of red blood cells;
hemodynamic compromise requiring intervention,
including intravenous vasoactive agents; need for
surgical or endovascular hemostasis (arterial ligation or
embolization); airway compromise; fatal bleeding.

ISTH major bleeding [16]; BARC type 3 [18];
ACC 2020 expert consensus [20];
hemodynamic criterion as in GUSTO [19]

AAO-HNS, American Academy of Otolaryngology-Head and Neck Surgery; BARC, Bleeding Aca-
demic Research Consortium; GUSTO, Global Utilization of Streptokinase and Tissue Plasminogen
Activator for Occluded Coronary Arteries; ISTH, International Society on Thrombosis and Haemosta-
sis. The categories are pragmatic operational definitions for epistaxis and are not validated equivalents
of the cited bleeding definitions.

Estimated blood loss was not used as a criterion, because in epistaxis it cannot be
measured directly: part of the blood is swallowed, and estimates remain approximate.

The decision to discontinue, reduce, or reverse antithrombotic therapy is recorded
separately, because it is not captured by any of these scales and, in this population, it is this
decision that carries the thrombotic risk. In line with expert consensus, it should follow a
comparison of thrombotic and bleeding risk rather than the characteristics of the bleeding
alone [20,21].

3. Incidence, Severity, and Outcomes of Epistaxis During Antithrombotic
Therapy
3.1. Incidence Across Treatment Regimens

Most data on the incidence of epistaxis have accumulated over the past five years and are
summarized in Table 2. The most robust quantitative estimates come from two independent
cohorts. In a nationwide Icelandic propensity score-weighted study, warfarin was associated
with a higher rate of clinically relevant epistaxis than direct oral anticoagulants, with
a more than fourfold difference compared with apixaban (hazard ratio, 4.22; 95% CI,
2.08-8.59) [1]. In the MAQI? registry, a similar pattern was observed: 2.06 versus 0.75
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emergency department visits for epistaxis per 100 patient-years [7]. These findings are
shown in Figure 2 and are consistent with a meta-analysis [22] and earlier observational
studies [23,24].

Table 2. Incidence, severity, and outcomes of epistaxis during antiplatelet and anticoagulant therapy.

Study, Design

Population and Period

Main Findings

Ingason A.B. et al., 2022
Nationwide cohort study [1]

Iceland, 2014-2019; 7081 patients

Rate of clinically relevant epistaxis per 100 patient-years: warfarin,
2.2; rivaroxaban, 1.0; apixaban, 0.6. Hazard ratio for warfarin vs.
apixaban, 4.22 (95% CI, 2.08-8.59). INR exceeded 3.0 in one-third of
patients receiving warfarin.

Burke K.S. et al., 2024
MAQI registry analysis [7]

United States; atrial fibrillation and
venous thromboembolism; 10,557
patients on warfarin and 3889 on
DOACs

Emergency department visits for epistaxis: warfarin, 2.06 vs.
DOACs, 0.75 per 100 patient-years (p < 0.0001). Hospital admission
for epistaxis, 0.50 vs. 0.13 per 100 patient-years.

Semco R.S. et al., 2025
Post hoc analysis of ENGAGE
AF-TIMI 48 [2]

Atrial fibrillation; edoxaban vs.
warfarin; 21,105 patients, 1008 with
epistaxis

Major bleeding among epistaxis events, 3.2% vs. 20.7% among other
bleeding events. Permanent discontinuation after minor epistaxis,
33.3% vs. 23.9% (p = 0.001). Lower-dose edoxaban reduced the risk
of epistaxis (hazard ratio, 0.73; 95% CI, 0.62-0.86).

Yaniv D. et al., 2021
Retrospective analysis [25]

470 emergency department patients
with epistaxis, 2012-2018

Risk of severe bleeding: odds ratio, 1.8 (p < 0.05); hospitalization:
odds ratio, 2.17 (p < 0.05). Recurrence rates did not differ and were
15%.

Zloczower E. et al., 2024
Retrospective cohort study [26]

786 patients with acute epistaxis,
2014-2022

Minor interventions were more frequent in the antiplatelet, DAPT,
and vitamin K antagonist groups than in controls (74.4%, 79.6%,
and 77.3% vs. 63.1%; p < 0.05); major interventions were more
frequent with DAPT (5.6% vs 1.3%; p = 0.053). DOAC recipients
did not differ from controls and required no major interventions.
After multivariable adjustment, age was the only independent
predictor of the need for a minor intervention.

Buchberger AM.S. et al., 2018
Retrospective analysis [8]

600 emergency presentations with
active epistaxis (521 patients),
Germany, 2014

Any antithrombotic therapy, 66.8% (oral anticoagulants, 31.7%;
antiplatelet agents, 16.7%; combinations, 18.5%). Oral
anticoagulation was associated with recurrence (p = 0.014) rather
than with a severe course.

Carey B., Sheahan P, 2018
Review of 721 cases [9]

721 patients presenting with
epistaxis to a teaching hospital over
1 year

An antiplatelet or anticoagulant agent was used by 78%; arterial
hypertension was present in 69.5%; treatment was successful in 89%.

Andersen B. et al., 2025
TriNetX database analysis [27]

United States, 2014-2024; adults
with epistaxis, 18,550 without and
9530 with anticoagulation

After demographic matching (5480 in each cohort), anticoagulated
patients had a higher risk of subsequent inpatient care (risk ratio,
5.99; 95% CI, 4.31-8.33) and emergency care (2.70; 2.39-3.03). These
outcomes reflect all-cause healthcare utilization after the index
episode, not epistaxis recurrence.

The first three studies report the incidence of epistaxis in populations receiving anticoagulants; the
remaining studies describe patients presenting with epistaxis, among whom antithrombotic use and
outcomes were analyzed. DAPT, dual antiplatelet therapy; DOAC, direct oral anticoagulant; INR,
international normalized ratio. The principal conditions and contributing factors associated with
epistaxis are summarized in Table S1, while an integrated clinical pathway for the management of
epistaxis during antithrombotic therapy is presented in Figure S1 (Supplementary Materials).

Clinically Relevant Epistaxis Rates During Oral Anticoagulation

I
«n

N
)

h
n

=
o

Events per 100 patient-years

=
o]

Warfarin DOACs

(pooled)

. Warfarin 77Rivaroxaban ¥ Apixaban %

Icelandic nationwide cohort,
2014-2019 (n = 7081)

MAQI? Registry, USA
(atrial fibrillation and VTE)

Figure 2. Rates of clinically relevant epistaxis during oral anticoagulation in two independent cohorts.
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3.2. Severity and Impact on Treatment Persistence

The severity and outcomes of epistaxis differ from those of bleeding at other sites.
In a post hoc analysis of the randomized ENGAGE AF-TIMI 48 trial, 4.8% of patients
experienced epistaxis, accounting for nearly one in five extracranial bleeding events. Major
bleeding represented 3.2% of epistaxis events versus 20.7% of bleeding events at other sites.
The overall rate of permanent anticoagulant discontinuation did not differ; however, in
the subgroup with minor bleeding, discontinuation after epistaxis was significantly more
frequent (33.3% vs. 23.9%; p = 0.001) [2]. In other words, although epistaxis was on average
less severe, it led to permanent discontinuation as often as bleeding at other sites overall,
and more often than bleeding of comparable (minor) severity; this relationship is illustrated
in Figure 3.

Epistaxis Versus Bleeding at Other Sites
(ENGAGE AF-TIMI 48, Post Hoc Analysis)

(b) Permanent anticoagulant discontinuation

(a) Bleeding severity after bleeding

Epistaxis

[l Major

p =052 p=0.70 p = 0.001

o0 ~
=3 =)

[
[=]

w
o

Permanent anticoagulant discontinuation, %
N B
o o

P
o

Bleeding at

Major Clinically relevant Minor
other sites non-major

B Epistaxis Other sites

B Clinically relevant non-major

Minor

Figure 3. Severity of epistaxis and subsequent permanent anticoagulant discontinuation compared
with bleeding at other sites (ENGAGE AF-TIMI 48).

Evidence regarding the need for intervention is less consistent. In a retrospective
analysis of 470 cases, antithrombotic therapy was associated with an increased risk of severe
epistaxis and hospitalization, whereas recurrence rates were unchanged [25]. In a cohort of
786 patients, age was the only independent predictor of the need for a minor intervention
after multivariable adjustment [26]. In a series of 600 presentations, oral anticoagulation was
associated with recurrence rather than with a severe course [8]. The impact of anticoagulant
therapy on healthcare utilization has been examined in large administrative databases [27],
and long-term outcomes have been described previously [28].

4. Pharmacological Characteristics of Antithrombotic Agents

Management of epistaxis depends on the drug class, the duration of its antithrombotic
effect, and the availability of a specific reversal agent [29,30]. The principal characteristics
are summarized in Table 3.
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Table 3. Comparative pharmacological characteristics of antithrombotic agents.

Class and

Drug Mechanism Plasma T Duration of Effect Management of Epistaxis Reversal
No specific antidote. Platelet
transfusion is not routinely
Acetylsalicylic acid, =~ Antiplatelet agent; 7-10 days, until Conti L d + indicated and should be
75-100 mg once irreversible COX-1 15-20 min * renewal of the Cg&ﬁu&gﬁ;ﬂ?f&gl hrgronsos tasis considered only in selected
daily inhibition platelet pool * & life-threatening bleeding after
multidisciplinary assessment
[31,32]
Antiplatelet
Clopidogrel, 75mg  prodrug; * " Whep usec} as part of DAPT’ No specific antidote; platelet
. ! > 6h 5-7 days modify or interrupt only jointly . -
once daily irreversible P2Y12 ) ) . ) transfusion as for aspirin
TN with the treating cardiologist
inhibition
Same approach; in selected
n Antiplatelet agent; patients the cardiologist may No approved Spec1ﬁfc r‘ever'salf
icagrelor, 90 mg reversible P2Y12 79h 3-5 days consider ticagrelor monotherapy agent; platelet transfusion is o;
twice daily inhibiti after at least 1 month or limited value while the drug is
nhibition de-escalation to clopidogrel; these  circulating
strategies are not interchangeable
Monitor INR; if above target
S without life-threatening bleeding, S .
Warfarin VltamlnAK 20-60 h Up to 5 days omit a dose; low-dose oral vitamin Vitamin K (phytomenadlone) and
antagonist . ) . prothrombin complex concentrate
K only if bleeding requires
intervention
If not controlled locally, consider
Dabigatran, twice DOAGC; direct 12-17h; prolonged 12-24 h; longer in temporary x'mthholc?l'n 8 'ur'ml : Idarucizumab; prothrombin
X v when CrCl < 50 . . hemostasis is secure; individualize X .
daily thrombin inhibitor mL/min renal impairment duration by time since last dose complex concentrate if unavailable
and CrCl; INR not informative
59 in younger If ot controlled Iocally, consider 14 0 SR L
Rivaroxaban, once DOAG; factor Xa ients- 11-13 h i 12-24h temporary withholding until horized 1 Keted
daily inhibitor patients; 11-13 h in _ hemostasis is secure; INR not authorized (no longer markete
older patients informative ! in the USA; thrombotic safety
concerns, see text)
If not controlled locally, consider Pr(()ithroml’.:iri fcomI:IJlex ﬁoncei\arlate;
Apixaban, twice DOACG; factor Xa temporary withholding until andexanet aia oniy where sti
daily inhibitor ~12h 12-24h hemostasis is secure; INR not authorized (no longer marketed
informative ’ in the USA; thrombotic safety
concerns, see text)
If not controlled locally, consider Prothrombin complex concentrate:
Edoxaban, once DOAC; factor Xa h h temporary withholding until d lfa i p labeled f ’
daily inhibitor 10-14 12-24 hemostasis is secure; INR not andexanet alfa is not labeled for

informative

edoxaban (off-label use reported)

* For irreversible platelet inhibitors (acetylsalicylic acid and clopidogrel), the plasma elimination
half-life should not be interpreted as the duration of the antiplatelet effect; platelet inhibition persists
until the affected platelets are replaced. COX-1, cyclooxygenase-1; CrCl, creatinine clearance; CRNM,
clinically relevant non-major; DAPT, dual antiplatelet therapy; DOAC, direct oral anticoagulant; INR,
international normalized ratio; T', plasma elimination half-life.

Management is determined not only by drug class but also by the clinical context,
including the time elapsed since coronary stenting [4,5], the international normalized ratio
(INR) [21], and renal function [33]. Reversal agents for dabigatran and factor Xa inhibitors
have demonstrated efficacy in clinical studies [34,35]. In patients with stable coronary
artery disease, treatment selection is addressed in a separate guideline [36].

The safety of andexanet alfa has, however, been questioned. In the randomized
ANNEXA-I trial in factor Xa inhibitor-associated intracerebral hemorrhage, andexanet
improved hemostatic efficacy compared with usual care (67.0% vs. 53.1%) but was associ-
ated with more thrombotic events (10.3% vs. 5.6%), including ischemic stroke (6.5% vs.
1.5%) [37]. After review of postmarketing data, the U.S. Food and Drug Administration
concluded that the risks outweighed the benefits, and the manufacturer ended U.S. com-
mercial sales on 22 December 2025; the product remains authorized in Europe and several
other regions, so its availability is jurisdiction-specific [38,39]. Whether the thrombotic
signal reflects the agent itself, the population studied, or the comparator, which consisted
mostly of prothrombin complex concentrate, remains uncertain. At present, andexanet alfa
can be considered for life-threatening bleeding associated with apixaban or rivaroxaban
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only where it remains authorized and in accordance with its local label and regulatory
status, with explicit consideration of thrombotic risk; it is not labeled for edoxaban, although
off-label use has been reported. For epistaxis, which only rarely reaches this level of severity,
these considerations apply to exceptional cases.

The availability of reversal agents also varies across healthcare systems and, as in
other countries, depends on national registration: idarucizumab, a specific reversal agent
for dabigatran [40], is widely registered, whereas in countries where andexanet alfa is
not authorized, prothrombin complex concentrate is the only reversal option for factor Xa
inhibitors.

5. Comparison of Current Clinical Guideline Recommendations

The management of epistaxis during antithrombotic therapy is addressed by docu-
ments that were developed independently and for different purposes. Table 4 compares five
sets of guidance across 12 clinically relevant domains: AAO-HNS guidance [13], SFORL
guidance [41], European Society of Cardiology guidelines [3,4], and ACC/AHA guide-
lines [5,42]. As in other countries, national clinical protocols are generally adapted from
these international documents, and registry data show that their implementation in routine
practice varies [43]; contemporary reviews of the management of acute coronary syndromes
likewise draw on the same international recommendations [44]. No dedicated guideline
on the management of epistaxis during antithrombotic therapy was identified.

Table 4. Comparison of current guideline recommendations for managing epistaxis during antithrom-

botic therapy.

Domain

AAO-HNS, 2020

SFORL, 2017

ESC, 2024 (AF) and 2023
(ACS)

ACC/AHA/ACCP/HRS, 2023
and ACC/AHA, 2025

Discontinuation of therapy in
non-life-threatening bleeding

Local measures are first-line,
before transfusion, reversal, or
drug discontinuation

Before changing therapy,
exclude overdose and assess
thrombotic risk

Bleeding risk factors rarely
justify discontinuation of
anticoagulation

No epistaxis-specific
recommendation

Dual antiplatelet therapy after

Continue for 1 month after

At least 12 months as the

stentin Not addressed stenting and, if possible, for Defined by ACS guidelines default strategy in patients
8 up to 3 months without high bleeding risk
Corrective measures are
determined by the INR; if
Warfarin management with Not addressed bleeding remains General recommendations No INR thresholds specific to

supratherapeutic INR

uncontrolled, interrupt
therapy, administer antidotes,
and monitor INR

epistaxis

Reversal agents for DOACs

Reversal is mentioned without
specifying individual agents

Published before reversal
agents were incorporated into
guidelines

Idarucizumab and andexanet
alfa (Class Ila, Level B)

Idarucizumab and andexanet
alfa are included; U.S. sales of
andexanet alfa ended in
December 2025 [38,39]

Score-based assessment
replaced by individualized

Bleeding-risk assessment Not addressed Assessment of thrombotic risk . . HAS-BLED retained
evaluation of risk factors
(Class I, Level B)
Absorbable materials in
Choice of packing material patients receiving Not detailed Not addressed Not addressed
antithrombotic therapy
Topical tranexamic acid Not included in Fhe key Not addressed Not addressed Not addressed
recommendations
. o Included among interventions ~ Modification of anticoagulant
Escalation: ligation and o h ) ded dd d dd d
embolization requiring outcome therapy is not recommende Not addresse Not addresse
documentation for embolization
After major gastrointestinal
bleeding, after correction of
Resumption of therapy Not addressed Not detailed No timing recommendations reversible causes (Class 2b);

specific to epistaxis

after intracranial hemorrhage
in very-high-risk patients,
after 1-2 weeks (Class 2a)
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Table 4. Cont.

Domain AAO-HNS, 2020 SFORL, 2017 ESC, 2024 (AF) and 2023 ACC/AHA/ACCP/HRS, 2023

(ACS) and ACC/AHA, 2025
Combin'ation of antiplatelet Not addressed Not detailed Not rec'ommended for stroke Restricted to the period after
and anticoagulant therapy prevention (Class III, Level B) acute coronary syndrome
Arterial hypertension Limited guidance Not addressed Modiﬁablfe bleeding-risk Blood pressure control is a
actor component of management
Composition of the Use of antithrombotic drugs Joint decision-makin Interdisciplinary approach for The decision to resume
multidisciplinary team should be documented g non-modifiable risk factors therapy is made by the team

6. Proposed Management Algorithm

Based on the evidence presented above and current consensus documents [13,20,21,30,41],
we propose a stepwise algorithm for the management of patients with epistaxis during antithrom-
botic therapy (Figure 4). Because a single box cannot capture the heterogeneity of antithrombotic
regimens, the antithrombotic step is expanded in two companion tables: a pragmatic stratification
of thrombotic risk (Table 5) and agent-specific actions by severity (Table 6). The strata in Table 5
are a synthesis of guideline concepts for the purpose of this review and are not a validated score.
The proposed algorithm is intended as a pragmatic framework for clinical decision-making rather
than a validated management protocol. Recommendations supported by established guidelines
are distinguished from extrapolations based on evidence from bleeding at other anatomical sites
and from the authors” proposed operational criteria (see the evidence-basis note under Table 6).
The thrombotic-risk strata and severity thresholds have not been prospectively validated in patients
with epistaxis and should therefore support, rather than replace, individualized clinical assessment
and multidisciplinary decision-making.

1. Assess severity (Table 1) and h d ic status (tachycardia may
be bl d by beta-blockers), h globi: le« el with repeat measummem du-
ration and and anterior or post source; thrombotic agent
and time of the last dose, INR (vi in K ists only), ¢ inine clear-

ance (DOACS), and the indication and time since the index event (Table 5).

2. Control bleeding: firm compresslon of !he lo“ er !}urd of the nose for at least

5 min; topical y P ion with phe-
nylephrine in ¢ y di or 11 "h', rtension); anterior rhinos-
copy or endoscopy; targeted cautery of the identified site, avoiding blla!enl
septal y; topical ic acid; bable packing and h ma-
terials.

3. Decide on antith botic therapy (agent-specific actions in Table 6):

® Minor: continue all antithrombotic agents; local measures only.
* CRNM, controlled locally: usually continue, particularly early after ACS or PCI
and in patients at very high thrombotic risk; temporary interruption of an oral

lant may be approp iate in selected patients, depending on the course
of bleed.mg, i rbidities, and thrombotic risk.
. CK\I\I not controlled or recurrent: mdx\'xduahzed temporary interruption or
modification of the regi ding to the agent, time since the last dose, renal
function, INR (vitamin K antagonists only), and thrombotic risk, decided with the
treating cardiologist.

* Major or life-threatening: hospitalization; joint otolaryngology and cardiology
; withhold antitr botic agents; agent-specific reversal when indi-
cated, u'exghmg the prothrombotic risk.

4. Escalate if local h is is ineffecti ior nasal packing, endo-

P
scopic ligation or ization of the sphenopalatine artery, and endovascular
embolization.

5. Prevent and therapy: humidify the nasal mucosa, control

blood pressure in the outpatient setting toward g ideli targets (no routi
acute lowenng) correct modifiable risk factors, and educate the patient; re-

sume h botic therapy as soon as h is is secure.

Figure 4. Algorithm for managing epistaxis during antithrombotic therapy. Severity tiers are defined
in Table 1, thrombotic risk strata in Table 5, and agent-specific actions in Table 6. ACS, acute coronary
syndrome; CRNM, clinically relevant non-major; DOAC, direct oral anticoagulant; INR, international
normalized ratio; PCI, percutaneous coronary intervention.
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Table 5. Pragmatic stratification of thrombotic risk for decisions on antithrombotic therapy during

epistaxis.
Stratum Examples by Indication Implication for Management of Epistaxis
ACS or PCI within the past month [4,5]; ischemic stroke Avoid interruption whenever possible: prefer earl
or transient ischemic attack within the past 3 months; . p . P ! p R Y
venous thromboembolism within the past 3 months [20]; escalfitlon of otolaryngologlc her.nostams (pOSt?rIOI.‘
Very high mechanical mitral valve, or mechanical aortic valve with packing, sphenopa}atme artery 'hgatlon, en}bohzahon)
additional thromboembolic risk factors [45]; over p.harmacologl.cal reversal; if interruption Is
triple-positive antiphospholipid syndrome treated with a gl}avmdqble, keep 1tas shprt as poss1ble4and decide
vitamin K antagonist [46] jointly with the cardiologist or neurologist
ACS or PCI 1-12 months earlier [4,5]; atrial fibrillation Sﬁ?gﬁ?:ﬁiglé;dﬁﬁ Elggcrllit;ouefelfc;iarg}(’; dfi(gca tion (for
. with prior stroke or transient ischemic attack more than 3 ) &P -
High example, withdrawal of aspirin from combination

months earlier or with several additional risk factors [3];

venous thromboembolism 3-12 months earlier therapy, dose review) over complete interruption,; if

interrupted, resume as soon as hemostasis is secure

Low to moderate

Remote ACS or PCI (more than 12 months) on single
antiplatelet therapy; secondary prevention after a remote
stroke; atrial fibrillation with few risk factors; extended
anticoagulation after provoked venous thromboembolism

Temporary interruption until hemostasis is secure is
acceptable for uncontrolled CRNM or major bleeding; the
episode is an opportunity to review the indication and
dose [20]

This stratification is a synthesis for the purpose of this review and not a validated score. For example,
a patient taking clopidogrel for secondary prevention after a stroke 3 years earlier falls into the
low-to-moderate stratum, whereas the same patient 1 week after stroke falls into the very-high
stratum; a patient taking warfarin for a mechanical mitral valve or triple-positive antiphospholipid
syndrome is at a much higher thrombotic risk than a patient taking warfarin for atrial fibrillation with
a CHA,DS,-VASc score of 2. ACS, acute coronary syndrome; CRNM, clinically relevant non-major;
PCI, percutaneous coronary intervention.

Table 6. Agent-specific management of antithrombotic therapy according to epistaxis severity.

Agent (Dosing)

Minor Clinically Relevant Non-Major Major or Life-Threatening

Acetylsalicylic acid
(once daily)

Continue with local hemostasis. If bleeding
is not controlled and the patient receives
combination therapy, the cardiologist may
consider withdrawing aspirin in selected
patients, according to ischemic and bleeding
risk rather than automatically [3-5]

Withhold. No specific antidote; platelet
transfusion is not routine and is considered
only in selected life-threatening bleeding
after multidisciplinary assessment [31,32]

Continue

Continue when bleeding is controlled locally,
especially within 1 month of ACS or PCL. If
bleeding recurs despite otolaryngologic
management, the cardiologist may consider
modifying rather than stopping therapy. In

P2Y12 inhibitor alone or
in DAPT (clopidogrel

. Continue
or prasugrel once daily;

selected patients who have tolerated DAPT
after ACS and PCI, guideline-supported
options include transition to ticagrelor
monotherapy after at least 1 month or

Withhold the agent or agents chosen jointly
with the cardiologist, weighing the risk of
stent thrombosis; no approved reversal
agent; resume as soon as hemostasis is

ticagrelor twice daily) secure

de-escalation to clopidogrel; these strategies
are not interchangeable and are chosen
according to ischemic and bleeding risk, the
P2Y12 inhibitor used, and PCI complexity,
not applied automatically because of

epistaxis [4,5]

Check INR. INR in range: continue. INR
above range: omit one or more doses until
the INR returns to range; low-dose oral
vitamin K may be used when bleeding
requires intervention, avoiding
overcorrection [20,47]

Withhold; intravenous vitamin K and
four-factor prothrombin complex
concentrate [20]

Warfarin or other
vitamin K antagonist

Continue; check INR if
not recently measured

https://doi.org/10.3390/diseases14110414


https://doi.org/10.3390/diseases14110414

Diseases 2026, 14, 414

11 of 22

Table 6. Cont.

Agent (Dosing)

Clinically Relevant Non-Major Major or Life-Threatening

Dabigatran (twice

If bleeding is not controlled locally or recurs,
consider temporary withholding until
hemostasis is secure; individualize the

duration according to the time since the last Withhold; idarucizumab; prothrombin

daily; prec?om.mantly Continue dose, renal function (the effect is prolonged complfsx concentrate if idarucizumab is
renal elimination) . . unavailable [20,30]

when creatinine clearance is below 50

mL/min), interacting drugs, and thrombotic

risk; INR is not informative [20,30]

If bleeding is not controlled locally or recurs, ~ Withhold; four-factor prothrombin complex

consider temporary withholding until concentrate; andexanet alfa only where it
Factor Xa inhibitors hemostasis is secure; individualize the remains authorized and according to its
(apixaban twice daily; Continue duration according to the time since the last ~ local label, given the excess of thrombotic

rivaroxaban and
edoxaban once daily)

dose, renal function, interacting drugs, the events in ANNEXA-I and the end of its U.S.
indication for anticoagulation, and whether =~ commercial sales in December 2025
bleeding continues; INR is not informative [20,37-39]; activated charcoal if the last dose
[20,30] was taken within a few hours [30]

Local hemostasis comes first in every tier (Figure 4). Thrombotic risk (Table 5) modifies every column:
in the very-high stratum, interruption should be avoided or limited to the shortest possible period
and decided jointly with the cardiologist; in the low-to-moderate stratum, temporary interruption
until hemostasis is secure is acceptable. Therapy should be resumed as soon as hemostasis is secure,
because prolonged interruption carries thrombotic risk [10,20]. Evidence basis: continuation of
therapy in minor bleeding with local hemostasis first, management of vitamin K antagonists by INR
and vitamin K, and DOAC withholding guided by the last dose and renal function are taken from
guidelines and consensus documents on antithrombotic-associated bleeding in general [13,20,30,47];
aspirin withdrawal and P2Y12 inhibitor de-escalation are guideline-supported for ACS and PCI [4,5]
and are extrapolated to epistaxis; recommendations on reversal agents are based on guidelines and
on trials in bleeding at other sites [20,30,34,35,37]; and the assignment of these actions to the severity
tiers of Table 1 and the thrombotic risk strata of Table 5 is a pragmatic proposal of the authors. ACS,
acute coronary syndrome; DAPT, dual antiplatelet therapy; INR, international normalized ratio; PCI,
percutaneous coronary intervention.

In practical terms, minor epistaxis and CRNM epistaxis controlled by first-line local
measures usually do not require any change in antithrombotic therapy. Routine reversal is
not appropriate for non-major bleeding; however, temporary interruption of an oral antico-
agulant may be appropriate in selected patients until clinical stability and hemostasis are
achieved, depending on the severity and course of bleeding, the intensity of anticoagulation,
comorbidities, and thrombotic risk [20]. Interruption or modification should be considered
when bleeding persists or recurs despite compression, a vasoconstrictor, targeted cautery,
and anterior packing; when posterior packing or surgical or endovascular hemostasis is
required; when hemoglobin decreases by 20 g/L or more or transfusion is needed; when
there is hemodynamic compromise; when the INR is above the therapeutic range; or when
there is concomitant major bleeding at another site. Even then, the extent and duration of
interruption depend on the thrombotic risk stratum (Table 5).

Local hemostatic measures remain the first-line approach to bleeding control regardless
of whether antithrombotic therapy is continued [13]. Topical tranexamic acid has been
studied most extensively: in the randomized NoPAC trial, it did not reduce the need for
nasal packing [48], whereas meta-analyses and a network meta-analysis demonstrated
efficacy compared with other noninvasive approaches [49,50]; a separate randomized trial
specifically enrolled patients receiving antiplatelet therapy [51].

These findings are less contradictory than they appear. NoPAC-enrolled patients
whose bleeding persisted despite at least 10 min of first aid and a topical vasoconstrictor,
applied 200 mg of tranexamic acid on a dental roll against a placebo given against the same
background, and used anterior packing at any time during the visit as a pragmatic primary
outcome (43.7% vs. 41.3%) [48]. Most trials pooled in the meta-analyses used higher doses,
typically 500 mg on cotton pledgets or packing, compared tranexamic acid with packing
or with a vasoconstrictor alone, and measured early cessation of bleeding [49,50]. In the
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trial by Zahed et al. in patients taking antiplatelet agents, 500 mg on a pledget stopped
bleeding within 10 min in 73% of patients versus 29% with conventional anterior packing
and allowed discharge within 2 h in 97% versus 13% [51]. Differences in dose, mode of
application, background vasoconstrictor use, and outcome definitions are therefore the
most plausible explanation. Topical tranexamic acid can reasonably be used as an adjunct in
patients receiving antithrombotic therapy, while acknowledging that it has not been shown
to reduce the need for packing.

Two widely used local measures deserve specific comment in this population. Topical
vasoconstrictors facilitate inspection and cautery, and oxymetazoline achieved control in
about two-thirds of patients in an early series [52], but these agents are absorbed through
the nasal mucosa. Phenylephrine in particular has caused severe hypertension, reflex
bradycardia, and pulmonary edema when applied in large amounts, which led to dose-
limiting recommendations [53]. In patients with coronary artery disease, recent acute
coronary syndrome, or uncontrolled hypertension, we therefore suggest oxymetazoline in
the smallest effective amount on a pledget, avoidance of repeated large-volume application,
and monitoring of blood pressure and heart rate. Anticoagulation does not contraindicate
cautery, but chemical cautery with silver nitrate is effective only on a field that is not
actively bleeding, so temporary control with compression or a vasoconstrictor is needed
first. Cautery should be restricted to the identified bleeding point [13], and bilateral septal
cautery in one session should be avoided because of the risk of septal perforation. Because
oral anticoagulation is associated with recurrence rather than with a severe course 8],
repeat cautery is needed more often in this population, and endoscopic localization is
recommended for recurrent bleeding [13]. When packing is required, resorbable materials
are preferred in patients taking anticoagulant or antiplatelet agents, because removal of
nonresorbable packs traumatizes the mucosa and provokes rebleeding [13]. The choice
of packing material has also been evaluated in a meta-analysis [54]. Refractory bleeding
requires stepwise escalation [55,56], including endovascular embolization [57,58].

7. Clinical Cases

The following two cases are real, retrospectively selected clinical cases obtained from
the medical records of patients who received routine clinical care at the Department of
Otolaryngology, JSC Astana Medical University, Astana, Kazakhstan (Case 1), and the
City Cardiology Center, Almaty, Kazakhstan (Case 2). All patient information was fully
de-identified, and any details that could permit patient identification were removed. The
cases are presented solely for illustrative and educational purposes to demonstrate the
practical application of the management principles discussed in this narrative review. They
are not intended to provide evidence of treatment effectiveness or to constitute a separate
clinical study.

7.1. Epistaxis During Warfarin Therapy

A 72-year-old man. Diagnoses: persistent atrial fibrillation; coronary artery disease;
grade 2 arterial hypertension. Treatment: warfarin 5 mg/day (target INR, 2.0-3.0), biso-
prolol, and perindopril. He presented to the otolaryngology department with recurrent
right-sided epistaxis over 3 days. On examination, blood pressure was 160/90 mmHg, and
the bleeding source was localized to Kiesselbach’s plexus on the right. Laboratory findings
showed hemoglobin 118 g/L and INR 4.8.

Management: anterior nasal packing; warfarin withheld for 48 h; phytomenadione
(vitamin K1) 1 mg orally as a single dose. After 24 h, the INR decreased to 2.9 and bleeding
ceased. Warfarin was restarted at a reduced dose of 4.375 mg/day, and the INR 24 h later
was 2.8.
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Comment: The INR of 4.8 was above the therapeutic range and was accompanied by
recurrent CRNM epistaxis that required anterior packing. For an INR in this range without
clinically significant bleeding, omitting or reducing warfarin doses is usually sufficient, and
routine vitamin K is not recommended [47]. Low-dose oral vitamin K was therefore an
individualized decision of the treating team rather than a standard response to an INR of 4.8.
It was chosen because bleeding had recurred over 3 days and required intervention, so that a
faster but controlled return to the therapeutic range was desired to reduce the risk of further
packing. This is consistent with the 2020 ACC expert consensus, which distinguishes
bleeding that requires intervention from an elevated INR without clinically significant
bleeding and supports vitamin K for bleeding associated with a vitamin K antagonist that
requires intervention [20]. A low oral dose was chosen to avoid overcorrection and to
allow early resumption of anticoagulation in a patient with atrial fibrillation, and the INR
returned to the therapeutic range within 24 h without falling below it. Blood pressure
control was an important component of management because arterial hypertension is a
modifiable bleeding-risk factor [59].

7.2. Recurrent Epistaxis During Dual Antiplatelet Therapy

A 58-year-old woman. Diagnoses: coronary artery disease; non-ST-segment elevation
acute coronary syndrome. Stenting of the left anterior descending coronary artery had
been performed 14 days earlier. Treatment: acetylsalicylic acid 100 mg and ticagrelor 90 mg
twice daily. She presented with daily low-volume epistaxis for 1 week.

Management: Cardiology assessment concluded that early discontinuation of an-
tiplatelet therapy after stenting was not indicated; otolaryngology management consisted
of cauterization of vessels in Kiesselbach’s plexus with 10% silver nitrate solution and
intranasal dexpanthenol ointment twice daily. Outcome: Bleeding ceased within 2 weeks,
and antiplatelet therapy was continued without modification.

Comment: In the early period after acute coronary syndrome, prevention of stent
thrombosis takes priority [4,5]. The case also shows where this approach ends: the bleeding
was CRNM and could be controlled locally. Had it recurred despite cautery and resorbable
packing, the next step would have been an individualized decision with the treating cardi-
ologist to modify rather than stop antiplatelet therapy, for example, after the first month
and in the absence of high ischemic risk, by transition to ticagrelor monotherapy or by de-
escalation to clopidogrel, with the strategy chosen according to her ischemic and bleeding
risk rather than applied automatically (Table 6) [4,5].

8. Discussion

First, continuation of antithrombotic therapy should be prioritized whenever bleeding
can be controlled locally. The harm of unnecessary interruption is the main argument for
this position. The best quantitative estimate comes from the GARFIELD-AF registry, which
was not specific to epistaxis: interruption of oral anticoagulation for 7 or more consecutive
days was associated with a higher risk of ischemic stroke and systemic embolism (hazard
ratio, 2.21; 95% ClI, 1.42-3.44) and of all-cause death (1.62; 1.25-2.09), even minor bleeding
nearly doubled the likelihood of interruption, and most patients who interrupted therapy
were still untreated 30 days later [10]. Because ENGAGE AF-TIMI 48 shows that minor
epistaxis in particular leads to permanent discontinuation [2], these registry data indicate
what is at stake when epistaxis prompts interruption, although they cannot be attributed to
epistaxis directly.

For most minor or clinically manageable episodes of epistaxis, local control of bleeding
should therefore precede any consideration of antithrombotic interruption, particularly
in patients with atrial fibrillation and a high risk of thromboembolic complications [60]
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and during the early period after coronary stenting [4,5]. This principle is not universal.
Modification or temporary interruption of antithrombotic therapy is appropriate in hemo-
dynamic instability, major bleeding, uncontrolled posterior epistaxis, a clinically important
decrease in hemoglobin, supratherapeutic anticoagulation, concomitant intracranial or other
major bleeding, and failure of local measures, and it should be individualized according to
thrombotic risk [20,21,42].

Second, management should be individualized according to the drug. For warfarin, the
INR guides management. For direct oral anticoagulants, the INR is unreliable, and decisions
depend on the time since the last dose, renal function, the specific agent and its dosing
schedule, the dose, interacting drugs, and the likelihood of continued absorption [30].
A fixed instruction to omit one or two doses is therefore ambiguous: one omitted dose
interrupts anticoagulation for about 24 h with once-daily rivaroxaban or edoxaban but for
only about 12 h with twice-daily apixaban or dabigatran, and the effect of dabigatran persists
considerably longer when creatinine clearance is below 50 mL/min. The same consideration
applies to antiplatelet agents taken twice daily, such as ticagrelor, or once daily, such as
clopidogrel. For CRNM bleeding, temporary interruption of a DOAC may be considered
according to bleeding severity, time since the last dose, renal function, and thrombotic risk,
whereas routine interruption is unnecessary for minor epistaxis controlled by local measures.
In life-threatening or uncontrolled bleeding, specific reversal or nonspecific prohemostatic
therapy should be considered according to the anticoagulant involved, time since the last
dose, renal function, availability of reversal agents, and thrombotic risk [20,30]. Direct oral
anticoagulants are associated with a more favorable epistaxis profile than warfarin [1,22],
although differences between treatment regimens did not remain statistically significant
after multivariable adjustment in some cohorts [26].

Third, antiplatelet therapy after coronary events requires particular nuance, because
the period after ACS or PCl is not a single clinical situation. The 2025 ACC/AHA guideline
retains 12 months of DAPT as the default after ACS in patients without high bleeding
risk, but it also recognizes evidence-based alternatives, including transition to ticagrelor
monotherapy after at least 1 month and shorter or de-escalated regimens in patients at
high bleeding risk [5]. These are distinct strategies supported in selected patients who
have tolerated DAPT, not interchangeable responses to any bleeding episode; recurrent
epistaxis is a reason to reassess the regimen with the cardiologist rather than to apply one of
them automatically [5,44]. The 2023 ESC guideline on ACS and the 2024 ESC guideline on
chronic coronary syndromes similarly support individualized abbreviation or de-escalation
of DAPT on the basis of ischemic and bleeding risk [4,36]. For clinically significant epistaxis
during DAPT, continuation of antiplatelet therapy should generally be considered when
bleeding can be controlled locally, particularly during the early period after ACS or PCI.
The decision to interrupt, de-escalate, or otherwise modify DAPT should be individualized
according to bleeding severity and persistence, ACS versus chronic coronary syndrome, time
since PCI, stent characteristics and procedural complexity, ischemic and stent-thrombosis
risk, and the indication for antiplatelet therapy, preferably in consultation with the treating
cardiologist.

Fourth, multidisciplinary collaboration is essential. In GARFIELD-AF, the decision
to discontinue therapy was made by the treating physician in 51.0% of cases and by the
patient alone in only 18.5% [10]. The ENGAGE AF-TIMI 48 analysis demonstrates the
same pattern specifically for epistaxis [2]. This leads to a practical conclusion: effective
local hemostasis performed by an otolaryngologist can reduce the need to interrupt an-
tithrombotic therapy and may thereby plausibly reduce exposure to thrombotic risk. This
remains an inference: the GARFIELD-AF data concern anticoagulant interruption in a
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broader population with atrial fibrillation, and no study has shown that an otolaryngologic
intervention independently reduces stroke, myocardial infarction, or stent thrombosis.

Fifth, comparison of the guidance documents (Table 4) reveals three clinically impor-
tant areas of discordance. The period of protected DAPT ranges from 1 month in the SFORL
document [41] to a 12-month default in the ACC/AHA guideline, which nevertheless
allows earlier modification in selected patients [5], whereas the ESC guidelines support
individualized abbreviation or de-escalation of DAPT [4]. Approaches to bleeding-risk
assessment also differ: individualized assessment of risk factors [3] and the HAS-BLED
score [42,61] are used concurrently. Finally, otolaryngology and cardiology documents
frame the sequencing of local hemostasis and antithrombotic interruption in opposite ways.

Sixth, as in other countries, national clinical protocols are usually adapted from car-
diology guidelines, and such adaptations may not address bleeding of otolaryngologic
origin. Where protocols are developed without otolaryngology input, the multidisciplinary
team for hemorrhagic complications may not include an otolaryngologist, source control
may be described only in terms of gastrointestinal endoscopy, and reversal agents may be
recommended without regard to their national availability [40]. Registry data on antithrom-
botic therapy from different countries [43,62] make it feasible to assess such gaps and the
real-world use of antithrombotic agents.

Prevention of recurrence includes nasal mucosal humidification, treatment of arterial
hypertension, patient education, and, in selected patients and at the cardiologist’s discretion,
de-escalation of antiplatelet therapy [4,5,59]. In patients with recurrent major bleeding
who have an absolute indication for anticoagulation, left atrial appendage closure may be
considered [3,63]. Conditions and factors associated with epistaxis in patients receiving
antithrombotic therapy, and their implications for management, are summarized in Table 7.

Table 7. Conditions and factors associated with epistaxis in patients receiving antithrombotic therapy.

Category Condition or Factor Relevance for Patients Receiving Antithrombotic Therapy
Vitamin K antagonists, particularly with a supratherapeutic Warfarin is associated with higher rates of clinically relevant

Antithrombotic therapy INR; direct oral anticoagulants; antiplatelet agents and their epistaxis than DOACs; combination antiplatelet therapy
combinations increases the need for intervention [1,7,22,26]

Drug exposure

Prolong the anticoagulant effect of DOACs, particularly

Reduced creatinine clearance; interacting drugs dabigatran, and the period of withholding needed [30,33]

Cardiovascular comorbidity

Hypertension is associated with a higher incidence and
Arterial hypertension; atherosclerotic cardiovascular disease severity of epistaxis [64,65]; epistaxis is also associated with
atherosclerotic disease [6]

General bleeding-risk factors

Components of HAS-BLED and of individualized bleeding-risk
assessment; modifiable factors should be corrected [3,59,61];
age predicts the need for intervention [26]

Uncontrolled hypertension, labile INR, renal or hepatic
dysfunction, prior bleeding, alcohol excess, older age

Local nasal factors

Dry nasal mucosa, digital trauma, septal deformity, and other Common precipitants of anterior epistaxis; addressed by
local mucosal factors humidification, local treatment, and patient education [13]

Vascular malformations

Causes recurrent epistaxis and complicates anticoagulation; left
Hereditary hemorrhagic telangiectasia atrial appendage closure may be considered in atrial fibrillation
[63]; outside the scope of this review

DOAC, direct oral anticoagulant; INR, international normalized ratio.

Arterial hypertension deserves a more precise statement. A meta-analysis of 10 stud-
ies found an association between hypertension and epistaxis (odds ratio, 1.53; 95% CI,
1.18-1.99) [64], and in a nationwide Korean cohort, hypertension was associated with a
higher incidence of epistaxis (adjusted hazard ratio, 1.47; 95% CI, 1.30-1.66) and with more
severe presentations requiring emergency care or posterior packing, but not with a statisti-
cally significant increase in recurrence (incidence rate ratio, 1.23; 95% CI, 0.77-2.00) [65].
Elevated blood pressure at presentation is also partly a stress response to the bleeding.
We found no study showing that blood pressure control specifically reduces recurrence
of epistaxis, so the evidence for this effect is indirect. Acute blood pressure lowering is
not recommended as routine treatment of active epistaxis, because its benefit is unproven
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and excessive reduction may cause cerebral, coronary, or renal ischemia [13]. Sustained
blood pressure control is nevertheless justified on general grounds: uncontrolled systolic
blood pressure is a modifiable bleeding-risk factor in patients receiving anticoagulants [59],
and current ESC guidance recommends a systolic target of 120-129 mmHg in most treated
adults, provided that it is tolerated [66]. In patients with recurrent epistaxis and hyperten-
sion, we therefore recommend reassessing blood pressure after the bleeding has settled,
confirming hypertension with out-of-office measurement, and intensifying antihypertensive
therapy toward the guideline target, rather than lowering blood pressure acutely during
the bleeding episode.

A limitation inherent in the bleeding scales themselves deserves mention. In the
Bleeding Academic Research Consortium definitions, type 3b includes bleeding requiring
surgical intervention for control but explicitly excludes dental, nasal, skin, and hemorrhoidal
bleeding [18]. Epistaxis that requires arterial ligation or embolization therefore does not
qualify as type 3b and is classified as less severe unless the hemoglobin, transfusion, or
vasoactive-support thresholds are reached. This does not mean that BARC necessarily
underestimates the severity of every episode requiring arterial ligation or embolization;
rather, it illustrates a limitation in mapping epistaxis to standard bleeding classifications,
because BARC categories, hemoglobin decline, transfusion, hemodynamic compromise,
and the need for a procedure capture different dimensions of bleeding severity, and it
limits the comparability of published rates. For this reason, Table 1 treats the need for
surgical or endovascular hemostasis as a major criterion within a pragmatic, epistaxis-
specific framework whose categories should not be regarded as validated equivalents of
BARC or ISTH major bleeding. Hemodynamic criteria have a similar limitation: systolic
blood pressure may remain normal until a substantial part of the circulating volume has
been lost, and in an analysis of 36,504 trauma patients, only 9.3% could be assigned to an
ATLS shock class when heart rate, systolic blood pressure, and the Glasgow Coma Scale
were considered together [67]. In patients taking beta-blockers, which are common in this
population, tachycardia as an early sign of hypovolemia is further blunted, which is why
repeated hemoglobin measurement is included in the initial assessment (Figure 4).

Limitations

Large randomized trials specifically addressing the management of epistaxis during
antithrombotic therapy are lacking; most recommendations are based on expert opinion
and retrospective data [29]. The present work is a narrative review and therefore cannot
exclude selection bias in source identification. The guideline comparison reflects versions in
force at the time of the last search (end of August 2026). The severity classification in Table 1
and the thrombotic risk strata in Table 5 are pragmatic syntheses of existing definitions
and guideline concepts. They have not been prospectively validated for epistaxis, and their
usefulness should be tested in registries that record both bleeding severity and decisions
on antithrombotic therapy. Most agent-specific actions in Table 6 are extrapolated from
guidance on antithrombotic-associated bleeding in general or from trials of bleeding at
other sites rather than derived from studies of epistaxis (see the evidence-basis note under
Table 6). The clinical cases are illustrative and do not provide evidence of effectiveness.

9. Conclusions

Epistaxis is a common and clinically important problem in patients with cardiovas-
cular disease: it is generally less severe than bleeding at other sites but disproportionately
often leads to treatment discontinuation. For minor and locally controlled CRNM epistaxis,
routine interruption of antithrombotic therapy is not indicated; interruption, de-escalation,
or reversal should be reserved for uncontrolled or major bleeding and individualized ac-
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cording to the agent, renal function, the time since the last dose, and thrombotic risk. Local
hemostatic measures are central to management, because effective local hemostasis can help
avoid unnecessary interruption of antithrombotic therapy, although its effect on thrombotic
outcomes has not been directly demonstrated. Consistent use of operational severity criteria
would make both clinical decisions and published data comparable. Bleeding-risk assess-
ment should focus on identifying modifiable factors, including sustained blood pressure
control. As in other countries, national adaptations of international guidelines should
include an otolaryngologist in the multidisciplinary team and explicitly address hemostatic
methods for bleeding of otolaryngologic origin.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/diseases14110414/s1, Figure S1: Central Illustration. Integrated
clinical approach to epistaxis during antithrombotic therapy; Table S1: Principal conditions and factors
associated with epistaxis.

Author Contributions: Conceptualization, ZM., D.K,,S.Z,, EN,, A.S., ER. and K.M.; methodology,
ZM., DK,S.Z,FEN, AS., FR. and KM.; formal analysis, ZM., S.Z., DK.,,KM., EN,, AS,, ZN.,, ER.,
G.N,, AL (Aigyul Izhanova), G.Z, M.T,, Z.T., AL (Assel Issabekova), R.S., A.I. (Assel Imangaliyeva)
and A.A,; investigation, ZM., S.Z.,,D.K, KM,, EN,, AS,, ZN,, ER,, G.N,, AL (Aigyul Izhanova), G.Z.,
M.T,, Z.T., AL (Assel Issabekova), R.S., AL (Assel Imangaliyeva) and A.A,; resources, ZM.,S.Z., D K.,
KM, EN, AS.,, ZN, ER, GN,, AL (Aigyul Izhanova), G.Z.,, M.T., Z.T.,, AL (Assel Issabekova), R.S.,
Al (Assel Imangaliyeva) and A.A.; data curation, ZM.,S.Z,, DK, KM, EN,, AS.,, ZN,, FR,, G.N,,
Al (Aigyul Izhanova), G.Z., M.T,, Z.T., AL (Assel Issabekova), R.S., A.L. (Assel Imangaliyeva) and
A.A.; writing—original draft, ZM., S.Z.,, D.K,, KM,,EN,, AS., ZN,,ER,, G.N,, AL (Aigyul Izhanova),
G.Z,M.T, ZT., AL (Assel Issabekova), R.S., A.I. (Assel Imangaliyeva) and A.A.; writing—review
and editing, ZM., S.Z.,, DK, KM, EN,, AS,, ZN,, ER., G.N,, AL (Aigyul Izhanova), G.Z.,, M.T.,
Z.T., AL (Assel Issabekova), R.S., AL (Assel Imangaliyeva) and A.A.; visualization, ZM., S.Z., D.K.,
KM, EN, AS,ZN, ER, G.N,, AL (Aigyul Izhanova), G.Z., M.T,, Z.T., AL. (Assel Issabekova), R.S.,
AL (Assel Imangaliyeva) and A.A.; supervision, Z.M., S.Z., A.S. and F.R. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki. Ethical review and approval were not required because the two de-identified clinical cases
are presented solely as illustrative cases within a narrative literature review and do not constitute a
prospective or interventional research study.

Informed Consent Statement: The requirement for informed consent was waived due to the retro-
spective nature of the clinical cases and the use of fully de-identified patient data. No information
that could permit patient identification is presented in the manuscript.

Data Availability Statement: No new data were created or analyzed in this study. Data sharing is not
applicable to this article. The two cases are real, retrospectively selected clinical cases obtained from
the medical records of patients who received routine clinical care at the authors’ affiliated institutions.
All patient information was fully de-identified, and any details that could permit patient identification
were removed. The cases are presented solely for illustrative and educational purposes to demonstrate
the practical application of the management principles discussed in this narrative review. They are
not intended to provide evidence of treatment effectiveness or to constitute a separate clinical study.

Conflicts of Interest: The authors declare no conflicts of interest.

https://doi.org/10.3390/diseases14110414


https://www.mdpi.com/article/10.3390/diseases14110414/s1
https://www.mdpi.com/article/10.3390/diseases14110414/s1
https://doi.org/10.3390/diseases14110414

Diseases 2026, 14, 414

18 of 22

References

Abbreviations

AAO-HNS American Academy of Otolaryngology-Head and Neck Surgery

ACC/AHA American College of Cardiology/American Heart Association

ACC/AHA/ American College of Cardiology/American Heart Association/American

ACCP/HRS College of Chest Physicians/Heart Rhythm Society

ACC/AHA/ACEP/ American College of Cardio_lo.gy/AmeFican Heart Asgociation/American

NAEMSP /SCAI Collggc.e of Eme.rgency Physglans/ National .Assoc1at10r1 of EMS .
Physicians/Society for Cardiovascular Angiography & Interventions

ACS acute coronary syndrome

AF atrial fibrillation

ANNEXA-I Andexanet Alfa, a Novel Antidote to the Anticoagulation Effects of
Factor Xa Inhibitors, in Intracerebral Hemorrhage trial

ATLS Advanced Trauma Life Support

BARC Bleeding Academic Research Consortium
Congestive heart failure, Hypertension, Age >75 years, Diabetes mellitus,

CHA,DS,-VASc Stroke or transient ischemic attack, Vascular disease, Age 65-74 years,
Sex category

CI confidence interval

COX-1 cyclooxygenase-1

CrCl creatinine clearance

CRNM clinically relevant non-major

DAPT dual antiplatelet therapy

DOAC direct oral anticoagulant
Effective Anticoagulation with Factor Xa Next Generation in Atrial

ENGAGE AF-TIMI 48 Fibrillation-Thrombolysis in Myocardial Infarction 48

ESC European Society of Cardiology

GARFIELD-AF Global Anticoagulant Registry in the FIELD-Atrial Fibrillation

GUSTO Global Utilization of Streptokinase and Tissue Plasminogen Activator for
Occluded Coronary Arteries

HAS-BLED Hypertension, Abnormal renal/liver function, Stroke, Bleeding history or
predisposition, Labile INR, Elderly, Drugs/alcohol concomitantly

INR international normalized ratio

ISTH International Society on Thrombosis and Haemostasis

MAQI? Michigan Anticoagulation Quality Improvement Initiative

MEDLINE Medical Literature Analysis and Retrieval System Online

N The Use of Tranexamic Acid to Reduce the Need for Nasal Packing in

oPAC e

Epistaxis trial

P2Y12 purinergic receptor P2Y12

PCI percutaneous coronary intervention

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses

SANRA Scale for the Assessment of Narrative Review Articles

SFORL French Society of Otorhinolaryngology

T plasma elimination half-life

1. Ingason, A.B.; Rumba, E.; Hreinsson, J.P.; Agustsson, A.S.; Lund, S.H.; Palsson, D.A.; Reynisson, L.E.; Gudmundsdottir, B.R.;

Onundarson, P.T.; Tryggvason, G.; et al. Warfarin is associated with higher rates of epistaxis compared to direct oral anticoagulants:
A nationwide propensity score-weighted study. J. Intern. Med. 2022, 292, 501-511. [CrossRef] [PubMed ]

Semco, R.S.; Bergmark, R.W.; Murphy, S.A.; Cange, A.L.; Unverdorben, M.; Chen, C.Z.L.; Ruff, C.T.; Antman, E.M.; Giugliano,
R.P; Bergmark, B.A. Epistaxis versus nonepistaxis bleeding in anticoagulated patients with atrial fibrillation: Results from the
ENGAGE AF-TIMI 48 trial. . Am. Heart Assoc. 2025, 14, €031434. [CrossRef] [PubMed]

Van Gelder, I.C.; Rienstra, M.; Bunting, K.V.; Casado-Arroyo, R.; Caso, V.; Crijns, H.J.G.M.; De Potter, T.J.R.; Dwight, J.; Guasti, L.;
Hanke, T; et al. 2024 ESC Guidelines for the management of atrial fibrillation developed in collaboration with the EACTS. Eur.
Heart J. 2024, 45, 3314-3414. [CrossRef] [PubMed ]

Byrne, R.A,; Rossello, X.; Coughlan, ].J.; Barbato, E.; Berry, C.; Chieffo, A.; Claeys, M.].; Dan, G.-A.; Dweck, M.R.; Galbraith, M.;
et al. 2023 ESC Guidelines for the management of acute coronary syndromes. Eur. Heart . 2023, 44, 3720-3826. [CrossRef]
[PubMed ]

Rao, S.V,; O’Donoghue, M.L.; Ruel, M.; Rab, T.; Tamis-Holland, J.E.; Alexander, ].H.; Baber, U.; Baker, H.; Cohen, M.G.; Cruz-Ruiz,
M.,; et al. 2025 ACC/AHA /ACEP/NAEMSP /SCAI Guideline for the Management of Patients With Acute Coronary Syndromes:

https://doi.org/10.3390/diseases14110414


https://doi.org/10.1111/joim.13498
https://www.ncbi.nlm.nih.gov/pubmed/35411982
https://doi.org/10.1161/JAHA.123.031434
https://www.ncbi.nlm.nih.gov/pubmed/39791401
https://doi.org/10.1093/eurheartj/ehae176
https://www.ncbi.nlm.nih.gov/pubmed/39210723
https://doi.org/10.1093/eurheartj/ehad191
https://www.ncbi.nlm.nih.gov/pubmed/37622654
https://doi.org/10.3390/diseases14110414

Diseases 2026, 14, 414 19 of 22

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

A Report of the American College of Cardiology/American Heart Association Joint Committee on Clinical Practice Guidelines.
Circulation 2025, 151, €771-e862. [CrossRef] [PubMed ]

Kunz, S.M.; Holzmann, D.; Soyka, M.B. Association of epistaxis with atherosclerotic cardiovascular disease. Laryngoscope 2019,
129,783-787. [CrossRef] [PubMed ]

Burke, K.S.; Kong, X.; Haymart, B.; DeCamillo, D.; Ali, M.; Barnes, G.; Kaatz, S. Comparing rates of clinically relevant epistaxis in
patients taking warfarin versus direct oral anticoagulants. Res. Pract. Thromb. Haemost. 2024, 8, 102630. [CrossRef] [PubMed ]
Buchberger, A M.S.; Baumann, A.; Johnson, E.; Peters, N.; Piontek, G.; Storck, K.; Pickhard, A. The role of oral anticoagulants in
epistaxis. Eur. Arch. Otorhinolaryngol. 2018, 275, 2035-2043. [CrossRef] [PubMed]

Carey, B.; Sheahan, P. Aetiological profile and treatment outcomes of epistaxis at a major teaching hospital: A review of 721 cases.
Ir. J. Med. Sci. 2018, 187, 761-766. [CrossRef]| [PubMed ]

Cools, F.; Johnson, D.; Camm, A.].; Bassand, J.-P.; Verheugt, EW.; Yang, S.; Tsiatis, A.; Fitzmaurice, D.A.; Goldhaber, S.Z.; Kayani,
G.; et al. GARFIELD-AF Investigators. Risks associated with discontinuation of oral anticoagulation in newly diagnosed patients
with atrial fibrillation: Results from the GARFIELD-AF Registry. J. Thromb. Haemost. 2021, 19, 2322-2334. [CrossRef] [PubMed ]
Page, M.].; McKenzie, J.E.; Bossuyt, PM.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, ].M.; Akl, E.A,;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BM]J 2021, 372, n71.
[CrossRef] [PubMed ]

Baethge, C.; Goldbeck-Wood, S.; Mertens, S. SANRA—A scale for the quality assessment of narrative review articles. Res. Integr.
Peer Rev. 2019, 4, 5. [CrossRef] [PubMed ]

Tunkel, D.E.; Anne, S.; Payne, S.C.; Ishman, S.L.; Rosenfeld, R.M.; Abramson, PJ.; Alikhaani, ].D.; Benoit, M.M.; Bercovitz, R.S,;
Brown, M.D.; et al. Clinical practice guideline: Nosebleed (epistaxis). Otolaryngol. Head Neck Surg. 2020, 162, S1-5S38. [CrossRef]
[PubMed ]

Chiu, TW.; McGarry, G.W. Prospective clinical study of bleeding sites in idiopathic adult posterior epistaxis. Otolaryngol. Head
Neck Surg. 2007, 137, 390-393. [CrossRef] [PubMed]

National ENT Trainee Research Network. The British Rhinological Society multidisciplinary consensus recommendations on the
hospital management of epistaxis. J. Laryngol. Otol. 2017, 131, 1142-1156. [CrossRef] [PubMed ]

Schulman, S.; Kearon, C.; Subcommittee on Control of Anticoagulation of the Scientific and Standardization Committee of the
International Society on Thrombosis and Haemostasis. Definition of major bleeding in clinical investigations of antihemostatic
medicinal products in non-surgical patients. J. Thromb. Haemost. 2005, 3, 692-694. [CrossRef] [PubMed ]

Kaatz, S.; Ahmad, D.; Spyropoulos, A.C.; Schulman, S.; Subcommittee on Control of Anticoagulation. Definition of clinically
relevant non-major bleeding in studies of anticoagulants in atrial fibrillation and venous thromboembolic disease in non-surgical
patients: Communication from the SSC of the ISTH. J. Thromb. Haemost. 2015, 13, 2119-2126. [CrossRef] [PubMed ]

Mehran, R.; Rao, S.V.; Bhatt, D.L.; Gibson, C.M.; Caixeta, A.; Eikelboom, J.; Kaul, S.; Wiviott, S.D.; Menon, V.; Nikolsky, E.; et al.
Standardized bleeding definitions for cardiovascular clinical trials: A consensus report from the Bleeding Academic Research
Consortium. Circulation 2011, 123, 2736-2747. [ CrossRef] [PubMed ]

The GUSTO Investigators. An international randomized trial comparing four thrombolytic strategies for acute myocardial
infarction. N. Engl. ]. Med. 1993, 329, 673-682. [CrossRef] [PubMed ]

Tomaselli, G.F.; Mahaffey, K.W.; Cuker, A.; Dobesh, P.P; Doherty, ].U.; Eikelboom, ].W.; Florido, R.; Gluckman, T.]J.; Hucker, W.].;
Mehran, R.; et al. 2020 ACC Expert Consensus Decision Pathway on Management of Bleeding in Patients on Oral Anticoagulants:
A Report of the American College of Cardiology Solution Set Oversight Committee. |. Am. Coll. Cardiol. 2020, 76, 594—622.
[CrossRef] [PubMed |

Halvorsen, S.; Storey, R.F.; Rocca, B.; Sibbing, D.; Berg, ].T.; Grove, E.L.; Weiss, TW.; Collet, ].-P.; Andreotti, F.; Gulba, D.C.; et al.
Management of antithrombotic therapy after bleeding in patients with coronary artery disease and/or atrial fibrillation: Expert
consensus paper of the ESC Working Group on Thrombosis. Eur. Heart J. 2017, 38, 1455-1462. [CrossRef] [PubMed ]

Stankovié, P.; Hoch, S.; Rudhart, S.; Obradovi¢, D.; Dagres, N.; Wilhelm, T. Direct oral anticoagulants versus vitamin K antagonists
in epistaxis patients: A systematic review and meta-analysis. Clin. Otolaryngol. 2022, 47, 255-263. [ CrossRef] [PubMed ]
Glikson, E.; Chavkin, U.; Madgar, O.; Sagiv, D.; Nakache, G.; Yakirevitch, A.; Wolf, M.; Alon, E.E. Epistaxis in the setting of
antithrombotic therapy: A comparison between factor Xa inhibitors, warfarin, and antiplatelet agents. Laryngoscope 2019, 129,
119-123. [CrossRef] [PubMed]

Sauter, T.; Hegazy, K.; Hautz, W.; Krummrey, G.; Ricklin, M.; Nagler, M.; Borner, U.; Exadaktylos, A. Epistaxis in anticoagulated
patients: Fewer hospital admissions and shorter hospital stays on rivaroxaban compared to phenprocoumon. Clin. Otolaryngol.
2018, 43, 103-108. [CrossRef] [PubMed ]

Yaniv, D.; Zavdy, O.; Sapir, E.; Levi, L.; Soudry, E. The impact of traditional anticoagulants, novel anticoagulants, and antiplatelets
on epistaxis. Laryngoscope 2021, 131, 1946-1951. [CrossRef] [PubMed ]

https://doi.org/10.3390/diseases14110414


https://doi.org/10.1161/CIR.0000000000001309
https://www.ncbi.nlm.nih.gov/pubmed/40014670
https://doi.org/10.1002/lary.27604
https://www.ncbi.nlm.nih.gov/pubmed/30549051
https://doi.org/10.1016/j.rpth.2024.102630
https://www.ncbi.nlm.nih.gov/pubmed/39758287
https://doi.org/10.1007/s00405-018-5043-z
https://www.ncbi.nlm.nih.gov/pubmed/29936627
https://doi.org/10.1007/s11845-017-1721-x
https://www.ncbi.nlm.nih.gov/pubmed/29197966
https://doi.org/10.1111/jth.15415
https://www.ncbi.nlm.nih.gov/pubmed/34060704
https://doi.org/10.1136/bmj.n71
https://www.ncbi.nlm.nih.gov/pubmed/33782057
https://doi.org/10.1186/s41073-019-0064-8
https://www.ncbi.nlm.nih.gov/pubmed/30962953
https://doi.org/10.1177/0194599819890327
https://www.ncbi.nlm.nih.gov/pubmed/31910111
https://doi.org/10.1016/j.otohns.2006.10.035
https://www.ncbi.nlm.nih.gov/pubmed/17765763
https://doi.org/10.1017/S0022215117002018
https://www.ncbi.nlm.nih.gov/pubmed/29280691
https://doi.org/10.1111/j.1538-7836.2005.01204.x
https://www.ncbi.nlm.nih.gov/pubmed/15842354
https://doi.org/10.1111/jth.13140
https://www.ncbi.nlm.nih.gov/pubmed/26764429
https://doi.org/10.1161/CIRCULATIONAHA.110.009449
https://www.ncbi.nlm.nih.gov/pubmed/21670242
https://doi.org/10.1056/NEJM199309023291001
https://www.ncbi.nlm.nih.gov/pubmed/8204123
https://doi.org/10.1016/j.jacc.2020.04.053
https://www.ncbi.nlm.nih.gov/pubmed/32680646
https://doi.org/10.1093/eurheartj/ehw454
https://www.ncbi.nlm.nih.gov/pubmed/27789570
https://doi.org/10.1111/coa.13898
https://www.ncbi.nlm.nih.gov/pubmed/34812585
https://doi.org/10.1002/lary.27400
https://www.ncbi.nlm.nih.gov/pubmed/30325496
https://doi.org/10.1111/coa.12904
https://www.ncbi.nlm.nih.gov/pubmed/28510336
https://doi.org/10.1002/lary.29417
https://www.ncbi.nlm.nih.gov/pubmed/33533493
https://doi.org/10.3390/diseases14110414

Diseases 2026, 14, 414 20 of 22

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Zloczower, E.; Pinhas, S.; Allon, R.; Syn-Hershko, A.; Yarkoni, T.R.; Marom, M.; Kiderman, D.; Cohen, O.; Warman, M. The
impact of different anticoagulants and antiplatelets regimens on acute epistaxis outcomes. Eur. Arch. Otorhinolaryngol. 2024, 281,
4863-4871. [CrossRef] [PubMed ]

Andersen, B.; Kadrie, A.; Chanamolu, M.; Gillespie, M.B. Impact of anticoagulation therapy on healthcare utilization in patients
with epistaxis. Laryngoscope Investig. Otolaryngol. 2025, 10, €70307. [CrossRef] [PubMed ]

Stadler, R.R.; Kindler, R.; Holzmann, D.; Soyka, M.B. The long-term fate of epistaxis patients with exposure to antithrombotic
medication. Eur. Arch. Otorhinolaryngol. 2016, 273, 2561-2567. [CrossRef] [PubMed ]

Musgrave, K.M.; Powell, J. A systematic review of anti-thrombotic therapy in epistaxis. Rhinology 2016, 54, 292-391. [CrossRef]
[PubMed ]

Steffel, J.; Collins, R.; Antz, M.; Cornu, P; Desteghe, L.; Haeusler, K.G.; Oldgren, J.; Reinecke, H.; Roldan-Schilling, V.; Rowell, N.;
et al. 2021 European Heart Rhythm Association Practical Guide on the Use of Non-Vitamin K Antagonist Oral Anticoagulants in
Patients with Atrial Fibrillation. EP Eur. 2021, 23, 1612-1676. [ CrossRef] [PubMed ]

Baharoglu, M.L; Cordonnier, C.; Salman, R.A.-S.; De Gans, K.; Koopman, M.M.; Brand, A.; Majoie, C.B.; Beenen, L.F.; Marquering,
H.A.; Vermeulen, M.; et al. PATCH Investigators. Platelet transfusion versus standard care after acute stroke due to spontaneous
cerebral haemorrhage associated with antiplatelet therapy (PATCH): A randomised, open-label, phase 3 trial. Lancet 2016, 387,
2605-2613. [CrossRef] [PubMed ]

Greenberg, S.M.; Ziai, W.C.; Cordonnier, C.; Dowlatshahi, D.; Francis, B.; Goldstein, ].N.; Hemphill, J.C.; Johnson, R.; Keigher,
K.M.; Mack, WJ.; et al. 2022 guideline for the management of patients with spontaneous intracerebral hemorrhage: A guideline
from the American Heart Association/American Stroke Association. Stroke 2022, 53, €282-e361. [CrossRef] [PubMed ]

Diener, H.-C.; Aisenberg, J.; Ansell, J.; Atar, D.; Breithardt, G.; Eikelboom, J.; Ezekowitz, M.D.; Granger, C.B.; Halperin, J.L.;
Hohnloser, S.H.; et al. Choosing a particular oral anticoagulant and dose for stroke prevention in individual patients with
non-valvular atrial fibrillation: Part 2. Eur. Heart J. 2017, 38, 860-868. [CrossRef] [PubMed ]

Pollack, C.V.].; Reilly, P.A.; van Ryn, J.; Eikelboom, ].W.; Glund, S.; Bernstein, R.A.; Dubiel, R.; Huisman, M.V.; Hylek, E.M.; Kam,
C.-W,; et al. Idarucizumab for dabigatran reversal—Full cohort analysis. N. Engl. J. Med. 2017, 377, 431-441. [CrossRef] [PubMed ]
Connolly, S.J.; Milling, T.J.J.; Eikelboom, ].W.; Gibson, C.M.; Curnutte, ].T.; Gold, A.; Bronson, M.D.; Lu, G.; Conley, P.B.; Verhamme,
P; et al. Andexanet alfa for acute major bleeding associated with factor Xa inhibitors. N. Engl. J. Med. 2016, 375, 1131-1141.
[CrossRef] [PubMed]

Vrints, C.; Andreotti, F.; Koskinas, K.C.; Rossello, X.; Adamo, M.; Ainslie, J.; Banning, A.P; Budaj, A.; Buechel, R.R.; Chiariello,
G.A; etal. 2024 ESC Guidelines for the management of chronic coronary syndromes. Eur. Heart ]. 2024, 45, 3415-3537. [CrossRef]
[PubMed |

Connolly, S.J.; Sharma, M.; Cohen, A.T.; Demchuk, A.M.; Cztonkowska, A.; Lindgren, A.G.; Molina, C.A.; Bereczki, D.; Toni, D.;
Seiffge, D.].; et al. ANNEXA-I Investigators. Andexanet for factor Xa inhibitor-associated acute intracerebral hemorrhage. N.
Engl. J. Med. 2024, 390, 1745-1755. [CrossRef] [PubMed]

AABB. AstraZeneca Withdraws Factor Xa Reversal Agent from U.S. Market. AABB News, 23 December 2025. Available on-
line: https://www.aabb.org/news-resources/news/article/2025/12/23/astrazeneca-withdraws-factor-xa-reversal-agent-from-u.s.-
market (accessed on 15 October 2026).

TCTMD. Andexanet Alfa Pulled from US Market. Available online: https://www.tctmd.com/news/andexanet-alfa-pulled-us-
market (accessed on 15 October 2026).

Syed, Y.Y. Idarucizumab: A review as a reversal agent for dabigatran. Am. J. Cardiovasc. Drugs 2016, 16, 297-304. [CrossRef]
[PubMed |

Escabasse, V.; Bequignon, E.; Vérillaud, B.; Robard, L.; Michel, J.; Malard, O.; Crampette, L.; SFORL Work Group. Guidelines
of the French Society of Otorhinolaryngology (SFORL). Managing epistaxis under coagulation disorder due to antithrombotic
therapy. Eur. Ann. Otorhinolaryngol. Head Neck Dis. 2017, 134, 195-199. [CrossRef] [PubMed]

Joglar, J.A.; Chung, M.K.; Armbruster, A.L.; Benjamin, E.J.; Chyou, J.Y.; Cronin, E.M.; Deswal, A.; Eckhardt, L.L.; Goldberger,
Z.D.; Gopinathannair, R; et al. Peer Review Committee Members 2023 ACC/AHA /ACCP/HRS Guideline for the Diagnosis and
Management of Atrial Fibrillation: A Report of the American College of Cardiology/American Heart Association Joint Committee
on Clinical Practice Guidelines. Circulation 2024, 149, e1-e156. [ CrossRef] [PubMed ]

Gawatko, M.; Budnik, M.; Gorczyca, I.; Jelonek, O.; Uzie;blo—ZyCZkowska, B.; Maciorowska, M.; Wéjcik, M.; Blaszczyk, R.; Tokarek,
T.; Rajtar-Salwa, R.; et al. Characteristics and Treatment of Atrial Fibrillation with Respect to the Presence or Absence of Heart
Failure. Insights from the Multicenter Polish Atrial Fibrillation (POL-AF) Registry. J. Clin. Med. 2021, 10, 1341. [CrossRef]
[PubMed ]

Bhatt, D.L.; Lopes, R.D.; Harrington, R.A. Diagnosis and treatment of acute coronary syndromes: A review. JAMA 2022, 327,
662-675. [CrossRef] [PubMed]

https://doi.org/10.3390/diseases14110414


https://doi.org/10.1007/s00405-024-08718-6
https://www.ncbi.nlm.nih.gov/pubmed/38782795
https://doi.org/10.1002/lio2.70307
https://www.ncbi.nlm.nih.gov/pubmed/41262303
https://doi.org/10.1007/s00405-016-3913-9
https://www.ncbi.nlm.nih.gov/pubmed/26861546
https://doi.org/10.4193/Rhin16.040
https://www.ncbi.nlm.nih.gov/pubmed/27591836
https://doi.org/10.1093/europace/euab065
https://www.ncbi.nlm.nih.gov/pubmed/33895845
https://doi.org/10.1016/S0140-6736(16)30392-0
https://www.ncbi.nlm.nih.gov/pubmed/27178479
https://doi.org/10.1161/STR.0000000000000407
https://www.ncbi.nlm.nih.gov/pubmed/35579034
https://doi.org/10.1093/eurheartj/ehw069
https://www.ncbi.nlm.nih.gov/pubmed/26848150
https://doi.org/10.1056/NEJMoa1707278
https://www.ncbi.nlm.nih.gov/pubmed/28693366
https://doi.org/10.1056/NEJMoa1607887
https://www.ncbi.nlm.nih.gov/pubmed/27573206
https://doi.org/10.1093/eurheartj/ehae177
https://www.ncbi.nlm.nih.gov/pubmed/39210710
https://doi.org/10.1056/NEJMoa2313040
https://www.ncbi.nlm.nih.gov/pubmed/38749032
https://www.aabb.org/news-resources/news/article/2025/12/23/astrazeneca-withdraws-factor-xa-reversal-agent-from-u.s.-market
https://www.aabb.org/news-resources/news/article/2025/12/23/astrazeneca-withdraws-factor-xa-reversal-agent-from-u.s.-market
https://www.tctmd.com/news/andexanet-alfa-pulled-us-market
https://www.tctmd.com/news/andexanet-alfa-pulled-us-market
https://doi.org/10.1007/s40256-016-0181-4
https://www.ncbi.nlm.nih.gov/pubmed/27388764
https://doi.org/10.1016/j.anorl.2016.10.001
https://www.ncbi.nlm.nih.gov/pubmed/27836741
https://doi.org/10.1161/CIR.0000000000001193
https://www.ncbi.nlm.nih.gov/pubmed/38033089
https://doi.org/10.3390/jcm10071341
https://www.ncbi.nlm.nih.gov/pubmed/33804992
https://doi.org/10.1001/jama.2022.0358
https://www.ncbi.nlm.nih.gov/pubmed/35166796
https://doi.org/10.3390/diseases14110414

Diseases 2026, 14, 414 21 of 22

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Vahanian, A.; Beyersdorf, F.; Praz, F.; Milojevic, M.; Baldus, S.; Bauersachs, J.; Capodanno, D.; Conradji, L.; De Bonis, M.; De Paulis,
R; etal. 2021 ESC/EACTS Guidelines for the management of valvular heart disease. Eur. Heart ]. 2022, 43, 561-632. [CrossRef]
[PubMed]

Tektonidou, M.G.; Andreoli, L.; Limper, M.; Amoura, Z.; Cervera, R.; Costedoat-Chalumeau, N.; Cuadrado, M.J.; Dorner, T.;
Ferrer-Oliveras, R.; Hambly, K.; et al. EULAR recommendations for the management of antiphospholipid syndrome in adults.
Ann. Rheum. Dis. 2019, 78, 1296-1304. [CrossRef] [PubMed ]

Ageno, W.; Gallus, A.S.; Wittkowsky, A.; Crowther, M.; Hylek, E.M.; Palareti, G. Oral anticoagulant therapy: Antithrombotic
Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians evidence-based clinical practice guidelines.
Chest 2012, 141, e445-e88S. [ CrossRef] [PubMed ]

Reuben, A.; Appelboam, A_; Stevens, K.N.; Vickery, J.; Ewings, P; Ingram, W.; Jeffery, A.N.; Body, R.; Hilton, M.; Coppell, J.; et al.
The use of tranexamic acid to reduce the need for nasal packing in epistaxis (NoPAC): Randomized controlled trial. Ann. Emerg.
Med. 2021, 77, 631-640. [CrossRef] [PubMed]

Janapala, R.N.; Tran, Q.K,; Patel, J.; Mehta, E.; Pourmand, A. Efficacy of topical tranexamic acid in epistaxis: A systematic review
and meta-analysis. Am. J. Emerg. Med. 2022, 51, 169-175. [CrossRef] [PubMed ]

Chiang, C.Y,; Lin, J.S.; Tsai, T.Y.; Tu, Y.K; Tsai, M.J]. Comparative effectiveness of various noninvasive local treatments in patients
with epistaxis: A systematic review and network meta-analysis. Acad. Emerg. Med. 2023, 30, 1047-1058. [CrossRef] [PubMed]
Zahed, R.; Mousavi Jazayeri, M.H.; Naderi, A.; Naderpour, Z.; Saeedi, M. Topical tranexamic acid compared with anterior nasal
packing for treatment of epistaxis in patients taking antiplatelet drugs: Randomized controlled trial. Acad. Emerg. Med. 2018, 25,
261-266. [CrossRef] [PubMed ]

Krempl, G.A.; Noorily, A.D. Use of oxymetazoline in the management of epistaxis. Ann. Otol. Rhinol. Laryngol. 1995, 104, 704-706.
[CrossRef] [PubMed ]

Groudine, S.B.; Hollinger, I.; Jones, J.; DeBouno, B.A. New York State guidelines on the topical use of phenylephrine in the
operating room. Anesthesiology 2000, 92, 859-864. [CrossRef] [PubMed]

Duggal, C.; Zang, K.; Tavakkoli, H.; Shukla, D.; Shukla, J.; Sowerby, L.J. Does choice of nasal pack matter? A systematic review
and meta-analysis of Merocel and Rapid Rhino. Laryngoscope 2025, 135, 3989-4008. [CrossRef] [PubMed ]

Koskinas, I.; Terzis, T.; Georgalas, C.; Chatzikas, G.; Moireas, G.; Chrysovergis, A.; Triaridis, S.; Constantinidis, J.; Karkos, P.
Posterior epistaxis management: Review of the literature and proposed guidelines of the Hellenic Rhinological-Facial Plastic
Surgery Society. Eur. Arch. Otorhinolaryngol. 2024, 281, 1613-1627. [CrossRef] [PubMed]

Dispenza, F.; Lorusso, F.; Di Vincenzo, S.A.; Dolce, A.; Immordino, A.; Gallina, S.; Maniaci, A.; Lechien, J.R.; Calvo-Henriquez, C.;
Saibene, A.M.; et al. Management of uncontrolled/recurrent epistaxis by ligation or cauterization of the sphenopalatine artery: A
scoping review. Eur. Arch. Otorhinolaryngol. 2024, 281, 6229-6238. [CrossRef] [PubMed]

Hoffman, H.; Ashok Kumar, A.; Raventhiranathan, N.; Masoud, H.E.; Gould, G.C. Endovascular embolization for the treatment
of epistaxis: Systematic review and meta-analysis. Interv. Neuroradiol. 2023, 29, 172-182. [CrossRef] [PubMed]

Bonnici, M.; Orabi, N.A.; Gannon, M.; Williams, N.; Stokes, C.M.; Ramadan, H.H.; Turner, M.T.; Makary, C.A. Complications
and outcomes of endovascular embolization for intractable epistaxis: A systematic review and meta-analysis. Ann. Otol. Rhinol.
Laryngol. 2023, 132, 1233-1248. [CrossRef] [PubMed ]

Gorog, D.A.; Gue, Y.X.; Chao, T-F,; Fauchier, L.; Ferreiro, J.L.; Huber, K.; Konstantinidis, S.V.; Lane, D.A.; Marin, F.; Oldgren, J.;
et al. Assessment and mitigation of bleeding risk in atrial fibrillation and venous thromboembolism: A position paper from the
ESC Working Group on Thrombosis. Europace 2022, 24, 1844-1871. [CrossRef] [PubMed ]

Lip, G.Y.H.; Nieuwlaat, R.; Pisters, R.; Lane, D.A.; Crijns, H.J. Refining clinical risk stratification for predicting stroke and
thromboembolism in atrial fibrillation using a novel risk factor-based approach: The Euro Heart Survey on atrial fibrillation.
Chest 2010, 137, 263-272. [CrossRef] [PubMed ]

Pisters, R.; Lane, D.A.; Nieuwlaat, R.; de Vos, C.B.; Crijns, H.].; Lip, G.Y. A novel user-friendly score (HAS-BLED) to assess 1-year
risk of major bleeding in patients with atrial fibrillation: The Euro Heart Survey. Chest 2010, 138, 1093-1100. [CrossRef] [PubMed ]
Nurmukhammad, F.; Zhangelova, S.; Sugraliyev, A.; Arutyunov, A.; Kuatbayev, Y.; Mukanova, Z.; Kapsultanova, D. Development
and preliminary assessment of a mortality risk score in patients with coronary artery disease receiving dual antiplatelet therapy
after percutaneous coronary intervention. Clin. Pract. 2026, 16, 149. [CrossRef] [PubMed ]

Torres-Iglesias, R.; Teruel, L.; Sénchez-Corral, M.; Cerda, P.; Villanueva, B.; Gamundyi, E.; Peldez, P.; Moreno-Lopes, S.; Iriarte,
A.; Alba, E; et al. Left atrial appendage closure in patients with hereditary hemorrhagic telangiectasia and atrial fibrillation: A
prospective study and systematic review. Eur. J. Intern. Med. 2026, 147, 106695. [CrossRef] [PubMed ]

Min, HJ.; Kang, H.; Choi, G.J.; Kim, K.S. Association between hypertension and epistaxis: Systematic review and meta-analysis.
Otolaryngol. Head Neck Surg. 2017, 157, 921-927. [CrossRef] [PubMed ]

Byun, H.; Chung, ].H.; Lee, S.H.; Ryu, J.; Kim, C.; Shin, ].H. Association of hypertension with the risk and severity of epistaxis.
JAMA Otolaryngol.-Head Neck Surg. 2020, 147, 34-40. [CrossRef] [PubMed]

https://doi.org/10.3390/diseases14110414


https://doi.org/10.1093/eurheartj/ehab395
https://www.ncbi.nlm.nih.gov/pubmed/34453165
https://doi.org/10.1136/annrheumdis-2019-215213
https://www.ncbi.nlm.nih.gov/pubmed/31092409
https://doi.org/10.1378/chest.11-2292
https://www.ncbi.nlm.nih.gov/pubmed/22315269
https://doi.org/10.1016/j.annemergmed.2020.12.013
https://www.ncbi.nlm.nih.gov/pubmed/33612282
https://doi.org/10.1016/j.ajem.2021.10.043
https://www.ncbi.nlm.nih.gov/pubmed/34763235
https://doi.org/10.1111/acem.14680
https://www.ncbi.nlm.nih.gov/pubmed/36757148
https://doi.org/10.1111/acem.13345
https://www.ncbi.nlm.nih.gov/pubmed/29125679
https://doi.org/10.1177/000348949510400906
https://www.ncbi.nlm.nih.gov/pubmed/7661519
https://doi.org/10.1097/00000542-200003000-00030
https://www.ncbi.nlm.nih.gov/pubmed/10719965
https://doi.org/10.1002/lary.32305
https://www.ncbi.nlm.nih.gov/pubmed/40546131
https://doi.org/10.1007/s00405-023-08310-4
https://www.ncbi.nlm.nih.gov/pubmed/38032485
https://doi.org/10.1007/s00405-024-08852-1
https://www.ncbi.nlm.nih.gov/pubmed/39069575
https://doi.org/10.1177/15910199221081715
https://www.ncbi.nlm.nih.gov/pubmed/35238666
https://doi.org/10.1177/00034894221143187
https://www.ncbi.nlm.nih.gov/pubmed/36582148
https://doi.org/10.1093/europace/euac020
https://www.ncbi.nlm.nih.gov/pubmed/35323922
https://doi.org/10.1378/chest.09-1584
https://www.ncbi.nlm.nih.gov/pubmed/19762550
https://doi.org/10.1378/chest.10-0134
https://www.ncbi.nlm.nih.gov/pubmed/20299623
https://doi.org/10.3390/clinpract16080149
https://www.ncbi.nlm.nih.gov/pubmed/42645145
https://doi.org/10.1016/j.ejim.2025.106695
https://www.ncbi.nlm.nih.gov/pubmed/41506960
https://doi.org/10.1177/0194599817721445
https://www.ncbi.nlm.nih.gov/pubmed/28742425
https://doi.org/10.1001/jamaoto.2020.2906
https://www.ncbi.nlm.nih.gov/pubmed/32910190
https://doi.org/10.3390/diseases14110414

Diseases 2026, 14, 414 22 of 22

66. McEvoy, ] W,; McCarthy, C.P; Bruno, R.M.; Brouwers, S.; Canavan, M.D.; Ceconi, C.; Christodorescu, R.M.; Daskalopoulou, S.S.;
Ferro, C.J.; Gerdsts, E.; et al. 2024 ESC Guidelines for the management of elevated blood pressure and hypertension. Eur. Heart J.
2024, 45, 3912-4018. [CrossRef] [PubMed ]

67. Mutschler, M.; Nienaber, U.; Brockamp, T.; Wafaisade, A.; Wyen, H.; Peiniger, S.; Paffrath, T.; Bouillon, B.; Maegele, M. A critical
reappraisal of the ATLS classification of hypovolaemic shock: Does it really reflect clinical reality? Resuscitation 2013, 84, 309-313.
[CrossRef] [PubMed ]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury
to people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/diseases14110414


https://doi.org/10.1093/eurheartj/ehae178
https://www.ncbi.nlm.nih.gov/pubmed/39210715
https://doi.org/10.1016/j.resuscitation.2012.07.012
https://www.ncbi.nlm.nih.gov/pubmed/22835498
https://doi.org/10.3390/diseases14110414

	Introduction
	Materials and Methods
	Incidence, Severity, and Outcomes of Epistaxis During Antithrombotic Therapy
	Incidence Across Treatment Regimens
	Severity and Impact on Treatment Persistence

	Pharmacological Characteristics of Antithrombotic Agents
	Comparison of Current Clinical Guideline Recommendations
	Proposed Management Algorithm
	Clinical Cases
	Epistaxis During Warfarin Therapy
	Recurrent Epistaxis During Dual Antiplatelet Therapy

	Discussion
	Conclusions
	References



